INTRODUCTION
============

Simultaneous bilateral pectoralis major (PM) tendon rupture is a rare injury. To our knowledge, there have been only three previously reported cases of this type of injury.[@b1-12-3-94]--[@b3-12-3-94] These patients sustained the injury while attempting a 360° turn on gymnastic rings,[@b1-12-3-94] bench-pressing a heavier-than-normal load without an appropriate warm-up period,[@b2-12-3-94] and performing dips on wide-grip parallel bars.[@b3-12-3-94] We present a case of a patient who sustained simultaneous bilateral PM tendon ruptures while performing intermediate level bench-pressing with an appropriate warm-up period.

CASE REPORT
===========

A 37-year-old, right-hand dominant male (height: 180 cm; weight: 83.5 kg; BMI: 25.7 kg/m2) presented with a chief complaint of bilateral shoulder pain for two days since performing a fitness test to develop a weight lifting program. While testing his intermediate level bench press, he started at 200 pounds, then increased the weight to 215 pounds (1.17 times of his bodyweight). At that time, he felt a "pop" during the eccentric phase along with pain in the anterior aspect of the shoulders bilaterally. He immediately stopped all activities. He noticed pain in both shoulders while trying to raise his arms in forward flexion, but he felt his right shoulder hurt worse than his left shoulder. He denied any pain at rest, current or past significant medical issues, prescription medications, or steroid or illicit drug use.

On physical examination, the patient was intact neurovascularly, with ecchymosis over the anterior upper arms, and flattening of the anterior axillary folds bilaterally. Active forward flexion of his shoulders was limited to 60° bilaterally due to pain, external rotation was 80° bilaterally, and internal rotation was to T10 bilaterally. He had 5 of 5 strength bilaterally other than 4 of 5 strength of adduction bilaterally. The patient had normal belly press and lift off tests.

Magnetic resonance imaging (MRI) scans were obtained for both shoulders, and he was diagnosed with bilateral tears of the PM sternal head. They were torn at the bone insertion with moderate retraction bilaterally ([Figure 1](#f1-12-3-94){ref-type="fig"}). Treatment options such as non-operative management, operative with simultaneous surgical repair, and operative with a staged surgical repair were discussed with the patient. The patient did not want to undergo simultaneous repair due to the difficulties with activities of daily living that would occur during recovery; therefore, he chose staged repair as he wanted to be active in the future with no limitations.

The patient underwent right PM tendon repair first at six days post-injury, then left PM tendon repair at six weeks post-injury. In both instances, the patient was put in a "beach chair" position, and was under general anesthesia with an interscalene block. Surgery was performed through a deltopectoral incision, and complete rupture of the pectoralis major tendon was found on both shoulders. The repair used two suture anchors with No. 2 FiberWire (5.5 mm Bio-Corkscrew anchor, Arthrex Inc., Naples, FL) that were spaced evenly in the intertubercular sulcus of the humerus. A mattress stitch through the end of the PM tendon and standard surgical knots were used to secure the repair. There were no intraoperative complications for either procedure.

Postoperatively, each affected shoulder was placed into a shoulder immobilizer in adduction and internal rotation, with pendulum exercises of the shoulder along with elbow, wrist, and hand motion exercises for two weeks. At two-weeks postoperatively, the patient began physical therapy with passive range of motion allowing internal rotation and forward elevation as tolerated for two weeks; however, external rotation was limited to 30° maximum. At four-weeks postoperatively, the patient was allowed full passive range of motion in all planes. At six weeks postoperatively, active range of motion as tolerated and isometric strengthening exercises were started, and progressive resistive exercises started at 10-weeks postoperatively. The patient was permitted to begin strengthening the shoulder with dumbbells as tolerated at four months postoperatively. The patient was restricted from sports until six months postoperatively, at which time he was allowed to return to all activities as tolerated.

At the latest follow-up evaluation (right shoulder: six months; left shoulder: four months, three weeks postoperatively), the patient had symmetric active range of motion of 175° of forward flexion, 70° of external rotation, and internal rotation to T8. The patient had 5 of 5 strength bilaterally and normal cosmesis to the anterior axillary fold. Overall, the patient was extremely satisfied with the results of the surgical procedures.

DISCUSSION
==========

Pectoralis major tendon rupture occurs almost exclusively (29% -- 70%) in weight-lifting athletes during supine bench press exercises.[@b4-12-3-94]--[@b14-12-3-94] A unilateral PM tendon rupture is a rare injury, which usually occurs when the arm is extended and externally rotated with sudden overloading of a maximally contracted muscle during bench pressing. Bilateral PM tendon rupture is rare as there only have been three previously reported cases. The case reported by Valeriote et al.[@b2-12-3-94] was due to bench-pressing a heavier-than-normal load without an appropriate warm-up period. This is the second reported case of simultaneous bilateral PM rupture while performing intermediate level bench pressing.

The case reported by Valeriote et al.[@b2-12-3-94] and this case were similar in that during the eccentric-loading phase of bench pressing, the patients had either a tearing or a "pop" sensation in the anterior aspects of their shoulders with simultaneous axillary pain. Deformities of PM tendon were noticed as well as ecchymosis, and bilateral weakness of adduction and internal rotation upon physical examination. Both of these patients were diagnosed with bilateral PM tendon rupture and elected to undergo staged surgical repair.

Misdiagnosis of a bilateral PM tendon rupture can occur, especially for the inexperienced physician or physician assistant. A comprehensive history and physical examination are very important in diagnosis of a bilateral PM tendon rupture, however, MRI imaging modalities are recommended especially in confusing cases. Upon taking the history, patients often report a tearing sensation or hearing a "pop" followed by sudden pain at the medial aspect of the upper arm, deformity, weakness, and swelling. Physical examination typically consists of a palpable defect, tenderness over the humeral insertion, an asymmetric axillary fold, weakness in shoulder adduction and internal rotation, and occasionally ecchymosis.[@b15-12-3-94]--[@b17-12-3-94] The swelling and discoloration down the arms can be mistaken for a proximal biceps injury instead of PM rupture. A MRI, however, can offer a reliable method for diagnosing the injury and it is the best imaging modality to determine extent and location of a rupture.[@b18-12-3-94]

Treatment decisions frequently depend on determination of complete versus partial tears of the PM tendon, the patient's age, and the functional status of the patient, as the PM tendon is not required for most activities of daily living.[@b19-12-3-94]--[@b20-12-3-94] Treatment consists of non-operative versus operative management. Non-operative treatment generally is recommended for contusions, partial tears, muscle belly ruptures, and complete tears for lower-demand or sedentary individuals.[@b17-12-3-94] In most cases, these patients will resume full activities of daily living. Late surgical repair or reconstruction, however, may be considered if the patient fails to progress over the first three to four months. Operative treatment is favorable in all young active patients regardless of the chronicity of injury, as surgical repair provides the best outcomes in satisfaction, pain relief, restoration of pre-injury strength and function, superior cosmetic results, and ability to return to sport.[@b10-12-3-94],[@b15-12-3-94]--[@b17-12-3-94],[@b21-12-3-94]--[@b23-12-3-94] Various fixation techniques, such as beach chair versus supine positions through a deltopectoral or anterior axillary approach, tendon-to-tendon, bone trough, suture anchors, cortical buttons, and staged versus simultaneous tendon repairs have been used to reattach the PM tendon to its normal humeral insertion site.[@b3-12-3-94],[@b22-12-3-94] Simultaneous bilateral PM tendon repairs have significant limitations compared to a staged repair, such as the inability to drive and perform certain activities of daily living that require external rotation of a shoulder for at least three weeks.[@b1-12-3-94] However, Zvijac et al.[@b1-12-3-94] recommended certain techniques such as the "through the legs" technique for perineal care to help patients complete some activities of daily living during the recovery period. Delayed diagnosis can result in the need for allograft reconstruction rather than direct repair, which in turn may have less favorable outcomes.[@b24-12-3-94]

Bilateral PM tendon rupture is a rare injury, and the point of emphasis from this case is to have a high index of suspicion for patients presenting with bench pressing induced chest or shoulder pain/injury even if the concerned shoulder is only a unilateral injury. Awareness of the potential for misdiagnosis of biceps tendon injury could make surgical repair easier and lower the complication rates.

Verbal consent was obtained from the patient granting permission that data concerning his case could be submitted for publication.
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